Objectives. This study evaluated the long-term effectiveness of Sofer Cholces, a theory-based, multi-component educational program designed to reduce sexual risk behaviors and increase protective behaviors in preventing HlV, other STDs, and pregnancy among high school students.
chool-aged adolescents are an important target population for health promotion programs, particularly programs addressing sexual behaviors. The number of AIDS cases among adolescents and young adults ages 13 to 24 remains relatively small (26, 518 reported cases through June, 2000);r however, it has been estimated that approximately one-half of all new HIV infections occur among young people between the ages of 13 and 24.2 In addition, roughly one in four adolescents ages 13-19 who have had sexual intercourse acquire an STD each year. 3 Finally, approximately 10% of 15-to l9-year-old females become pregnant each year;a an estimated B5Vo of these pregnancies are unintended. 5 Numerous HIV, other STD, and pregnancy prevention programs have been implemented in secondary schools across the nation, but relatively few have had a significant effect on sexual risk behaviors,6 or the effects have been modest or short term.7-r0 Given the significant consequences of unprotected sexual intercourse for adolescents and the limited results of past HIV, other STD, and pregnancy prevention studies, we developed Safer Ch.oices, an innovative multi-component program.
Safer Choices is a2-year, school-based HIV, other STD, and pregnancy prevention program for high school students. It has recently been identified as a "program that works" by the Centers for Disease Control and Prevention (CDC). The primary aim of Safer Choices is to reduce the number of students engaging in unprotected sexual intercourse by reducing the number of students who begin or have sexual intercourse during their high school years and by increasing condom use among those students who have sex. In addition, the program seeks to modifr several factors related to sexual risk-taking behavior: knowledge about HIV and other STDs; attitudes about sexual behavior and condom use; normative beliefs regarding sexual intercourse and condom use; students' beliefs in their ability (selfefficacy) to refuse sexual intercourse or unprotected sexual intercourse, use a condom, and communicate about safer sexual practices; perceived barriers to condom use; perceived risk of becoming infected with HIV or other STDs; and communication with parents.
This randomized controlled trial tested the effects of Safer Ckoices. We hypothesized that adolescents who received Safer Choice.s would initiate sexual intercourse at a slower rate than adolescents in the comparison group. We also hypothesized that adolescents in the intervention group who had ever had sexual intercourse would have unprotected intercourse fewer times and with fewer partners in a 3-month period than would adoles-cents in the comparison group, after adjustment for individual-level baseline values. Further, we hypothesized that students in the intervention group who reported sexual intercourse would report fewer sexual partners, greater condom use at first intercourse (among those who initiated intercourse during the study), greater contraceptive use at last intercourse, less alcohol and drug use prior to sexual intercourse, and more frequent testing for HIV and other STDs. Finally, we hlpothesized that intervention students would score more favorably on the psychosocial scales than would comparison students.
The evaluation results after the first year of program implementation showed a positive effect on condom use and most psychosocial mediating variables among students in the cohort.li In this paper, we discuss the 31month follow-up results, conducted approximately one year following the intervention.
MsrHoDS
Procedures and assignment. The Safer C'hoices intervention was implemented during the 1993-1994 and 1994-1995 school years. The evaluation used a randomized controlled trial involving 10 public schools in an urban area in northern California and l0 public schools in an urban area in southeast Texas. The schools ranged in size from 961 to2733 students (mean = 1767\.Five schools in each state were randomly assigned to the Safer Ckoices program; the remaining schools were assigned to a comparison program (a standard, knowledge-based HIV prevention curriculum). We used a restricted randomization process in which schools were ranked based on an index score of possible confounding variables (such as percent college bound and number of students in school); adjacent schools in the ranking were then paired and randomly assigned to either the intervention or control condition.r2 The school districts were chosen because they served diverse populations in terms of ethnicity and socioeconomic status, were in areas of the country with high HIV prevalence rates, and were in close proximity to the investigative team. We chose districts in two different areas of the country to improve the generalizability of study results.
We collected self-report data from a cohort of ninthgrade students at all 20 schools using trained data collectors. The baseline data were collected in fall 1993, immediately before the intervention. Follow-up data were collected in spring 1994 (7 months after baseline and immediately following the first year of the intervention), spring 1995 (19 months after baseline and immediately following the second year of the intervention), and spring PUBLIC HEALTH REPORTS.2OOl SUPPLEMENT I. VoLUME II6 1996 (31 months after baseline and l2 months followinq the second year of the intervention). Active parental consent was required for survey participation; B}Vo ol students returned parental consent forms (5184 of 6488): a total of 4733 students had consent to take the survey. Baseline surveys were completed by 9\Vo of these students. Because schools were the unit of randomization, we used multi-level statistical analyses to account for the clustering of students within schools. A detailed discussion of the evaluation methods is published elsewhere.r2 We also collected cross-sectional data at three time points to assess the school-wide effects of the intervention. The cross-sectional results are Dresented in a separate paper.13
Participants. The cohort consisted of 3869 ninth-grade students who completed the baseline survey in the fall of 1993 and who were officially enrolled in the second year of the intervention (fall 1994). We excluded students (at both intervention and comparison schools) who were in llth or l2th grade; we also excluded students who left school during the 1993-1994 school year and did not reenroll in the fall for the 1994*1995 school year. These criteria were adopted because the intervention program was multi-year. Baseline demographic characteristics for the cohort are summarized in Table 1. A total of 3058 (79Vo) of the 3869 students in our final cohort were surveyed at the 3l-month follow-up. Response rates for the 7-month and I9-month follow-ups w ere 9 5% and B3Vo, respectively.
Intervention.The Safer Choices intervention is based on social cognitive theoryla social influence theory15-17 and models of school change.lB The program consists of five primary components: school organization (a School Health Promotion Council involving teachers, students, parents, administrators, and community representatives); curricuium and staff development (a sequential 20session classroom curriculum for 9th-and l0th-grade students that includes 10 sessions at each grade level taught by trained teachers); peer resources and school environment (a Safer C'hoices peer team or club that hosts school-wide activities); parent education (activities for parents including parent newsletters, student-parent homework activities, and other parent events); and school-community linkages (activities to enhance students'familiarity with and access to support services outside school, such as homework to gather information about local services, resource guides, presentations by speakers who are HlV-positive). The Figure During each year of the program, intervention schools implemented activities across all five components. Students received their most intensive exposure to the program from the 2O-lesson curriculum and school-wide, peer-sponsored events.
Measures. The survey consisted of items assessing demographic characteristics, sexuality-related psychosocial factors, sexual behaviors, and program exposure. The psychosocial scales were: HIV knowledge; other STD knowledge; attitudes about sexual intercourse; attitudes about condoms; normative beliefs about sexual intercourse; normative beliefs about condoms; self-efficacy in refusing sex; self-efficacy in using condoms; self-efficacy in communicating with partners; barriers to condom use; HIV risk perceptions; other STD risk perceptions; and communication with parents. The scales and their psychometric properties are discussed in more detail elsewhere.IrJ}2o
Prirnary outcolnes. The survey measured three primary behavioral outcomes: (a) whether students delayed initiation of sexual intercourse: (b) the number of times students had intercourse without a condom in the last three months (among those reporting intercourse); and (c) the number of sexual partners with whom students had intercourse without a condom in the last three months (among those reporting lntercourse).
Secondary outcow.es. The survey also assessed numerous secondary behavioral outcomes: use of a condom at first intercourse among students who initiated sexual intercourse following baseline; use of protection at last intercourse; number of times had sexual intercourse in the last three months; number of sexual partners in the last three months; use of alcohol or drugs before sexual intercourse in the last three months; and being tested for HIV and for other STDs. The survey item assessing use of protection at last intercourse was analyzed as two dichotomous variables: use of a method that effectively protects against HIV and other STDs (condom) and use of a method that effectively protects against pregnancy (condom alone, condom and birth control pills, birth control pills alone).
Statistical analysis. Multilevel models were used to adjust for the correlation between students within schools, and correlation within students because of repeated measurements over time. The three-level models included survey measurement occasion as level 1, stu-PUBLIC HEALTH REPORTS . 2OO1 SUPPLEMENT' 1 . VOLUME 116 &lii:r{i::;r::r:i::!:i::r:"'.: .; uu"a91 '., ", ', ' dents as Ievel 2, and school as level 3. We used linear and logistic multilevel models to analyze continuous and dichotomous data, respectively, and Poisson or negative binomial multilevel models to analyze count data. The A sequentiol,20-session c,ossroom currkulum for ninth-ond tenth-grode students (10 lessons ot eoch grode level). The curriculum includes in-class peer leaders to facilitate selected activities (e.g., leading small-group role playing) and is implemented by classroom teachers trained by prolect staff.
A Sofer Choices peer teom or club ot every schoo,. The club members meet with an adult peer coordinator to plan and host six types of school-wide activities designed to alter the normative culture of school. Peer teams also run a resource area on camPus. Additionally, proiect staff developed role model stories in which teens tell their personal stories modeling positive behaviors; the stories are presented in a poster format (and were presented in a monthly calendar during the study).
Activities for porents. Parents receive three project newsletters ayear that provide information about the program; functional information regarding HIV/AIDS, other STDs, and pregnancy; and tips on talking with teenagers about these issues. The curriculum includes student-parent homework activities to facilitate communication regarding HlV, other STDs and pretnancy. Parents also serve on the health Promotion councils and help plan other parent-related events.
Activities desrgned to enhonce students' fomiliority with ond occess to support services outside school. The curriculum includes homework assignments requiring students to gather information about local resources and services. lt also includes a lesson in the lOth grade involving H|V-positive speakers. Students and teachers receive resource guides that provided a list of HlV, other STDs, and pregnancy-related services for adolescents.
period. We carried out computations for the multilevel models using MLn Software for Multilevel Analysis, Version 1.0a. 21 We examined the effect of the intervention from baseline to the final follow-up measurement, a period of approximately 31 months. The analyses included the baseline and three follow-up measures of each outcome to provide a test of the overall intervention effects. The follow-up measures were modeled as dependent variables in random effects models. We modeled the following variables as predictors for each outcome: participants'baseline responses on the outcome; intervention group; geographic location (Texas or California); an intervention group-by-geographic location interaction term; measurement occasion; intervention group-by-measurement occasion interaction terms; and a set of outcome specific covariates. We also created a variable representing the number of weeks between baseline and follow-up, and a variable denoting whether the survey data were collected via mail or in school. Variables were included as covariates for a particular outcome if they were significantly related to the outcome and intervention condition, and remained significant in the final stage of multilevel modeling. The multilevel models provided a flexible framework for handling missing data. Students with incomplete data (missing one time point, fbr example) were included in the analysis and contributed to the estimation of the overall intervention effects across time. Students with missing data on the covariates were excluded from the analyses.
We used two-tailed tests and made no adjustments for multiple tests of significance. Our primary and secondary hypotheses were stated a priori and were limited in number. All other analyses beyond those for the primary and secondary hypotheses were considered exploratory. Statistical significance was set at P <0.05.
Estimates of the magnitude of effects were calculated for all outcomes. We used odds ratios to estimate overall effects for dichotomous behavioral variables. The effects for the Poisson or negative binomial models represent the ratio of the adjusted mean for the intervention goup to the adjusted mean for the comparison group. Thus, an effect size of 1.00 indicates no difference, <1.00 indicates a lesser mean for the intervention group relative to the comparison group, and >1.00 indicates a greater mean for the intervention group relative to the comparison goup. For the psychosocial variables, we used group coefficients flom the multilevel models as an er?ression of effect size. This approach to estimating the magnitude of program effects was used because further computations of effect size (for example, conversion to Cohen's d or r family effect sizes) would not fully use all the elements of the multilevel ana\tic model. These group coefficients represent the difference between the two adjusted means (intervention vs. comparison group) on the scale of the outcome variable being measured (such as HIV knowledge or self-efficacy for refuslng sex). Because the coefficients are unstandardized, onlythose that are measured on the same scale can be compared.
RssuLrs
Estimates of the average overall effects of the intervention are presented fbr the behavioral and psychosocial measures over the 3l-month follow-up period. We also discuss trends over the three follow-up assessments.
Behavioral factors. Among the primary outcomes, all three were in the desired direction and two were statistically significant ( Table 2 ). Sexually experienced students in the intervention schools reported having intercourse without a condom fewer times during the three months preceding the follow-up survey than did sexually experienced students in the comparison schools (P = 0.05) by a ratio of 0.63. The group-by-location interaction was significant for this variable (P = 0.05); it indicated the effects were greater in Texas than in California. Similarly, Safer Choice.s students reported having fewer partners with whom they had sexual intercourse without a condom during the previous three months than did sexually experienced students in the comparison schools (P = 0.02); the ratio of the adjusted means was 0.73. We found no statistically significant difference in the incidence of sexual initiation between students in the Safer Choiees and comparison schools at the final follow-up; the effect was in the desired direcrion (odds ratio = 0.83), but not close to significant (P = 0.39).
Among the secondary outcomes, students who reported having sexual intercourse during the three months prior to the survey in the intervention schools were 1.68 times more likely to have used condoms (P = 0.04), and 1.76 times more likely to use an effective pregnancy prevention method (birth control pills, birth control pills plus condoms, or condoms alone) (P = 0.05) at last intercourse than were students in the comparison schools.
We found no significant differences at final follow-up between intervention conditions on any other secondary behavioral outcomes after we adjusted for baseline values (P = 016 to 0.51), although the mean differences between the two groups are in the desired direction for five of the six remaining outcomes.
Psychosocial factors. Thble 3 shows the results of the multi-level analyses for the 13 psychosocial scales. Significant differences-all favoring the intervention schoolswere found for 7 of the 13 psychosocial scales. Intervention students scored significantly higher than comparison students on the HIV and other STD knowledge scales (by an adjusted mean difference of I I and 9 percentage points); expressed significantly more positive attitudes about condoms (P = 0.01); and reported greater condom-use self efficacy (P = 0.00), fewer barriers to condom use (P = 0.01), and higher levels of perceived risk for HIV (P = 0.02) and other STDs (P = 0.04). Intervention students also reported greater normative beliefs about condom use and more communication with parents than did comparison students; these differences neared significance (P = 0.06 for each variable).
There were no significant differences between students in the two program groups in their attitudes regarding sexual intercourse (P = 0.95), normative beliefs regarding sexual intercourse (P = 0.79), self-efficacy to refuse sex (P = 0. l0), or self-efficacy to communicate with a partner about sexual limits (P = 0.60).
There were two significant group-by-location interactions-knowledge about other STDs and condom use self-efficacy. The data suggest the effects on other STD knowledge were greater in Texas than in California, and the effects on condom-use self-efficacy were greater in California than in Texas.
Trends over time. As discussed in the analysis section, we included group-by-time interaction terms in the multilevel models to examine changes in the magnitude of effects over time. These interaction terms demonsuare that both the behavioral and psychosocial effects endured over the 3l-month follow-up period. Only one of the interaction terms (number of partners unprotected) was PUBLIC HEALTH REPORTS . 2OOI SUPPLEMENT I . VOLUME 1I6 Covrr ET AL. *rf "n represents rhe number of individuals included in the analyses. The rcsts of significance are based on the number of observations rather chan the number of individuals. Each individual had from two to four observations. bOdds ratios were used to estimate overall intervention effects for dichotomous outcomes; ratio of adjusted means was used to estimat€ ov€rall effecs for Poisson or negative binomial models.
"Group-by-locarion interaction was significant at P = 0.05; ratio of interaction estimate to inrcraction standard error = 2.57 statistically significant (P = 0.0a); it indicated that the interwention had a smaller effect at the final follow-up relative to the first follow-up. The other group-by-time interaction terms also indicated that the interventron effects diminished somewhat over time [data not shown], although not to a significant degree. We also analyzed the data following each time period to examine the average effects up to a given time point.
(For example, at the 19-month foilow-up the effects represent the average of the 7-month and 19-month results). The majority of the findings were relatively consistent over time. Among the behavioral factors (Table 4) , four were consistently significant at one of the three follow-up assessments: frequencv of intercourse without a condom in the previous three months; number of partners with whom students had sex without a condom; use o[ a condom at last intercourse; and use of protection against pregnancy at last intercourse. Three of these four outcomes were statistically significant and favored the intervention at the 7-month follow-up; one of the four was statistically significant at the 19-month follow-up; and all four were statistically significant by the final follow-up.
Among the 13 psychosocial variables (Table 5 ), 9 were significant and favored the intervention condition among cohort students at the 7-month and 19-month follow-ups. They were HIV knowledge, other STD knowledge, attitudes about condoms, normative beliefs about condoms, self-efficacy in using condoms, barriers to condom use, PUBLIC 
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Our findings suggest that the Sat'er Chctices program produced numerous positive and programmatically important effects among cohort students. In general, Safer Choices had a consistent effect on condom use and use of other protective methods. It also had a positive effect on most of the psychosocial variables, particularly HIV and other STD knowledge and variables related to condom use. Among students who reported having sexual intercourse, the Safer Choices students had decreased intercourse without a condom by slightly more than one-third. Although muiti-level analyses do not enable direct calculation of the adjusted means, we can extrapolate from the raw means. Over the study period, students in the com, parison group reported having intercourse without a condom an average of 3.82 times during the previous three months. An effect size of 0.63 indicates that, after proper adjustments, students in the intervention group had intercourse without a condom an average of 2.40 times. The results also suggest that Safer Choices students reduced the number of sexual partners with whom they had intercourse without a condom by nearly one-quarter: comparison students reported having unprotected sex with an average of .69 partners during the three months prior to the follow-up survey, and Safer Choices students reported .50 partners. Tke Safer Ckoices students also significantly increased the use of condoms and pregnancy prevention methods (condoms, birth control pills, condom plus birth control pills) at last intercourse. Counter to our expectations, the intervention did not significantly delay the onset of sexual intercourse, although the effect was in the desired direction for this variable. Notably, the intervention clearly did not hasten the onset of intercourse. The program emphasized choosing not to have sex as the safest choice for preventing HIV, other STD, and unplanned pregnancy; nearly all lessons in the curriculum reinforced this message. Many of the school-wide activities also emphasized the importance and value of choosing not to have sex. It is possible that the social norms supporting sexual activity were too strong for such an intervention to reverse. Indeed, from one-fourth to one-third of the students in the study had reported having sex at baseline, and many others were probably considering it before the intervention began. Given the potential influence of such norms, it is possible that high school is too late to have a substantial effect on the initiation of sexual intercourse, and that condom use behavior may be more salient for this population. Several studies of HIV prevention Programs have found that programs are often more effective at changing condom use than at changing the incidence of sexual intercourse.s'e'22 Finally, it is also possible that the lack of a significant effect on delaying sexual initiation was statistical in nature. Because a limited number of students initiated sex between baseline and the 3l-month follow-up (14Vo), we may have lacked statistical power to detect the differential rate of initiation between the two grouPs. The intervention produced its most pronounced effects on HIV knowledge. The program also had a positive effect on other STD knowledge and most other psychosocial variables, particularly those related to condom use.
The program did not significantly affect students'perceived ability to refuse intercourse or unprotected intercourse or their perceived abillty to communicate with a partner about not har.ing sex or using protection, despite the fact that these skills were among the core skills addressed in the cur"riculum. Howeveq students'baseline scores on both the refusal self-efficacy and communicarion self-efficacy scales were high initially (2.4 and2.7 out of 3.0), thereby limiting room for positive change for these variables.
We noted statistically significant group-by-location interactions for two of the psychosocial effects in the cohort sampl e: oth.er STD knrnutedge and comd.om use self-,ff "o"y. Students in both states demonstrated significant gains on both scales. The gains in other STD knowledge were stronger in Texas, whereas the gains in condom use self-efficacy were stronger in Califomia. Students in the California schools had higher baseline scores on other STD knowledge than did students in Texas, which may have restricted potential gains for California students. Similarly, Texas students had higher baseline condom use self-efficacy scores. By the final follow-up, the mean values for these variables were similar in both states, suggesting the intervention was equally effective in both sites, and that there may be a ceiling effect for these measures.
The results are strengthened by their relative consistency over time. The majority of effects remained significant over time, although the magnitude of many of the effects dissipated somewhat. This pattern is typical of other health promotion intervention trials.23'24 Despite the general consistency of effects over time, there were fewer significant behavioral effects at the l9-month follow-up than there were at the 7-month and 31-month follow-ups. This may be due to the difficulty we experienced in tracking the cohort in the Texas schools at the 19-month fbllow-up, resulting in lower statistical power at that time point. This hlpothesis is supported by the fact that the trends for the behavioral variables are in the desired direction at the 19-month assessment, and the magnitude of the effects are fairly sizeable. The presence of significant effects at both the 7-month and 3l-month assessments iend further support to this hypothesis. Study limitations. The results of this study are encouraging; howeveq several methodological limitations should be noted. The outcome data were collected by using selfreport questionnaires and there are few, if any, acceptable approaches for examlning the criterion validity of students'responses. However, it is reasonable to assume that privacy and confidentiality affect the veracity of selfreport.25'26 Thus, several approaches were used to create a safe and comfortable environment for completing the questionnaire. These included using trained data collectors, providing students with paper to cover their answers, and providing a formal assurance of confidentiality. Although it is impossible to rule out potential biases due to self-report, some evidence supports the general reliability and validity of adolescents'reports of sexual and contraceptive behaviors.25 '27 Students dropped from the cohort or lost to follow-up differed from students retained in the cohort. Dropped or lost students were older, less likely to live with both parents, more likely to be males, reported more risk behavior at baseline, and had less favorable scores on many of the psychosocial scales. In light of these differences, our study results may not generaiize to all adolescents who are absent frequently from school or who have left school. Yet, the students in our study represent an important heterogeneous population of young people.
Finally, we did not correct the statistical procedures to adjust for multiple tests of significance. However, we did limit our analyses to a small number of primary and secondary hypotheses, and further testing was regarded as exploratory. We also considered the overall pattern of the results: if selected results had occurred by chance, one might expect results in both the positive and negative direction. The significant results of this study all were consistent with the program's theoretical foundation and consistent over time, suggesting that the observed results are not attributable to chance.
CONCLUSION
Safer Choices was successful in changing four of five outcomes addressing condom use and other protective behaviors. The program also enhanced numerous behavioral determinants, particularly those related to condom use. These positive effects lasted over a 31-month period. Safer Choices did not significantly delay the onset of sex-ual intercourse, decrease the frequency of intercourse, or reduce the number of sexual partners; however, it did not increase these behaviors, either.
When the results of this cohort study are combined with the results of the cross-sectionai study that examined school-wide effects ol Safer Ch'oices,t3 the data support the value of a comprehensive, multi-component intervention that includes an intensive 2O-lesson sequential curriculum for 9th-and i0th-grade students supported by broad-reaching, school-wide activities. The intensive component provides an opportunity for individual skill practice and mastery that is not easily gained through school-wide activities. The school-wide activities, on the other hand, reinforce the classroom component by serving as environmental cues; they also contribute to a more supportive environment for practicing healthful behaviors.
These results represent stronger and more consistent behavioral findings than reported in other randomized school-based evaluations of HIV other STD, and pregnancy prevention programs.28'3o Several randomized studies conducted in communitl' 5"111tt*t have also found behavioral changes, but they were conducted with adolescents who volunteered to participate in the project.B'lo Such participants are likely to be more motivated and interested in making behavioral changes than were the participants in our study. The population-based approach we used is a more conservative test of the intervention effects.
A high level of rigor was employed in evaluating the program. The study included random assignment of 20 schools, a large cohort sample, long-term follow-up assessments, assessment of multiple sexual and contraceptive behaviors, and the use of multilevel analyses to adjust for the clustering of students within schools. Confidence in these results is also strengthened by the consistency of results across time and across multiple measures involving condom use.
This study indicates that theory-driven, school-based, multi-component programs with a clear message can enhance psychosocial variables and reduce sexual risk behaviors related to HIV, other STDs, and pregnancy prevention among high school students. It also suggests that additional research is needed to identify successful approaches to delaying sexual initiation and enhancing potentially important determinants (such as self-efficacy to refuse intercourse and communication with partners about sexual limits), and that even larger samples may be needed to measure the effect on sexual initiation. Safer Ckoi.ces has some of the strongest data suPPorting its effectiveness in reducing important sexual risk-tak-ing behaviors. Several other programs also have been shown to be effective. 6 To the extent feasible, school districts interested in addressing these issues should adopt programs that have been shown to be effective through research and implement them with fidelity. Our interviews with school personnel involved in the program suggested that Safer Choices is well received bv students and staff and can be implemented with appropriate planning. Indeed, the year following the study, most schools in the study continued offering parts of the program, although we do not have extensive data regarding the extent of implementation. For school districts interested in Safer
